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BIOTECHNOLOGY 


BRIEFS 


RECOMBINANT DNA SAFETY REGULATIONS -- The Hague, 4 September -- The Social Economic 
Council [SER] is largely in agreement with the content of a draft Recombinant DNA 
decision from Minister of Social Affairs Albeda. The draft decision provides regu- 
lations for the protection of the safety and health of workers involved in the pre- 
paration of recombinant DNA materials. These materials play a role in the determi- 
nation of heredity. The SER notes that it cannot and will not make a judgement 
either on the social and ethical desirability and acceptability of DNA operations 
or on the policy to be conducted by the Department of Factory Inspection with re- 
gard to the admissability of certain limitations. The draft DNA decision is based 
on the safety act of 1934. The decision mentions, among other things, that for 
each form of the recombinant DNA research and operations a report will be required. 
They are -- depending on the danger they may cause -- divided into two categories. 
Operations of the first category are announced by the minister and are prohibited, 
with possibilities of lifting the prohibition. The operations in the second cate- 
gory are permitted in principle, after a waiting period of 5 months following the 
announcement. During those 5 months, the Department of Factory Inspection will 
judge the nature of the operation. If the Department of Factory Inspection deems 
it necessary, special safety requirements can be imposed on the execution of the 
operation. The committee considered whether a general legislative ban on DNA oper- 
ations would not be preferable, because the knowledge and risks connected to DNA 
operations are still so limited. A special lifting of prohibitions would then be 
necessary for every operation to be carried out. Because each proposed operation 
must be reported, the minister can be cognizant of developments in the area of DNA 
research. According to the committee, the combination of the reporting requirement 
and the waiting period and the possibility of completely prohibiting certain DNA 
operations, provides an opportunity to have a flexible impact on_those develop- 
ments. [Text] [Rotterdam NRC HANDELSBLAD in Dutch 4 Sep 81 p9] 8463 
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CHEMICALS 


BRIEFS 


NEW CERAMIC MATERIAL--London, 29 Sep--The British concern Lucas Industries Ltd, the 
manufacturer of automobile eiectrical components, brakes and other automobile parts, 
has established a subsidiary company to exploit fully the new ceramic material 
"Syalon." A great future is predicted for the material, which is a compound of sili- 
cium, aluminum, oxygen and nitrogen. Because of its hardness and heat resistance, it 
is expected that it will replace metals in many particularly high-stress applications. 
Presently, it is already in widespread use as a cutting edge, fitted to cutting tools 
in metal processing. It could play an even greater part in modern diesel engines 

and gas turbines, that is, for the engine and powerplant industry. Lucas has spent 

1 million pounds sterling on the development of the material, more than DM 4 million. 
The new subsidiary, Lucas Syalon Ltd, will investigate the numerous possibilities 

for the material's use and establish contacts with processing companies. The 
possibilities extend far beyond the activities of Lucas itself. Important licensees 
for production operations so far are the American Kenna metal Inc and the Swedish 
Sandvik AB. Lucas itself produces the powder and some parts made from it. One great 
advantage of the new material is its good formability: Processors do not need to 
alter their previous forming techniques substantially. [Text] [Frankfurt/Main 
FRANKFURTER ZEITUNG/BLICK DURCH DIE WIRTSCHAFT in German 30 Sep 81 p 5] 9581 


CSO: 3102/27 








ENERGY 


GOVERNMENT TO TAKE STAND ON LIEVENSE PLAN BEFORE 1982 
Amstelveen ENERGIE SPECTRUM in Dutch Sep 81 p 220 


fe 5 "Government Wants To Make Recommendations on Lievense Plan Prior to 
1982" 


[Text | On Thursday, 13 August 1981, on a motion presented by 
Minister of Science Policy A.A.Th.M. van Trier, the Council of 
Ministers decided to develop quickly a position on the "Lievense 
plan" for a Wind Energy and Electricity Storage Basin [WESP]. At 
the same time, it was decided to accelerate a few important bran- 
ches of wind energy research, while starting exploratory studies 
on storage systems differing from a storage basin filled with wa- 
ter and on the integration of wind energy into the electricity 
network without storage system. 


The government position is to be prepared by a policy group, consisting of repre- 
sentatives of the Ministries of Economic Affairs (president), Finance, Science Po- 
licy, Housing and Physical Planning, and Transport and Waterways. The policy group 
is to have a draft position ready prior to 1 January 1982, which will then be pre- 
sented to the Council of Ministers via the National Planning Commission and the 
Council for Physical Planning and Environmental Hygiene. 





The report must in any case address six separate issues: 

- a further analysis of the significance of the plan in terms of energy supply and 
a further analysis of its civil engineering and technical aspects; 

- a further examination of the financial-economic aspects related to the plan, 
among which the possibilities and manner of financing for the execution of a WESP; | 
- to begin an analysis of the consequences of a proposed storage basin and of 

wind parks on the water economy, physical planning, the environment, nature and 

landscape, recreation and fishing, as well as an analysis of the possibilities of 
absorving these consequences, insofar as they are considered to be negative; 

- a working out of the possible relationship between the construction of a WESP 

and the government plan to reclaim the Markerwaard; 

- a proposal for the development of a phased government decision on a WESP; 

- a detailed proposal for the regulation of organization and management involved 

in the development of the components of a WESP in close cooperation between govern- 

ment, electricity producers and industry. In this regard, information should be 

obtained as to how the foreign market could be approached with a chance of success. 








The Council of Ministers further decided that two parts of the wind energy research 
would be accelerated: tip vanes and wind parks. The above mentioned policy group 
will make sure that this is done speedily within the framework of the National Wind 
Energy Research Program. With regard to the to be accelerated research project on 
wind parks, the electricity companies, the metal engineering and electro-technical 
industry and the technical colleges will have to cooperate in the development and 
construction of large capacity wind turbines -- 3 megawatts per turbine -- to be 
built by Dutch industry, as well as the related electrical systems to be coupled to 
the public electricity network. 


Furthermore, the policy group will have to see to it that two additional studies 
are carried out; they are: 

- a comparative study of a number of other possible storage systems besides the 
storage basin proposed in the Lievense plan, as well as a study of a storage system 
smaller than the one proposed in that plan; 

- a study of the use of wind energy in the electricity supply, where the main 
question is what share wind energy could have if no storage system is used. 


These studies are financed through the budgets of the ministers of economic affairs 
and science policy. 


8463 
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ENERGY 


DENMARK'S WIND POWER PROGRAM REVIEWED 
Stockholm SVENSKA KRAFTVERKSFORENINGENS PUBLIKATIONER in Swedish No 4, 1981 pp 3-13 
[Article by chief engineer Jorn Keller-Jacobsen] 


[Text] It might be tempting, by way of introduction, to expound on the energy sit- 
uation in general and the Danish situation in particular. I will refrain from that. 
First of all, time does not permit this and, secondly, all this has been stated pre- 
viously. Thus, I will proceed directly to the matter at hand and report that, by 
the end of 1982, around 100 million kroner will have been invested in wind power in 
Denmark, partly for research and development and partly in the form of state subsi- 
dies for the establishment of private wind power plants. 


Just over half this 100 million kroner is going toward the development of large 
electricity-producing power plants and the rest to small private wind power plants. 


Wind Power Program 


With respect to financing, the development work on large electricity-producing wind 
power plants has been conducted with the cooperation of the Energy Ministry and the 
electric power plants. 


The contribution of the electric power plants has been primarily in the form of per- 
sonnel. In 1976 the question of initiating Danish wind power research was discussed 
by officials from the Trade Ministry (that was before we had an Energy Ministry) and 
DEFU. The ministry believed it was reasonable for the electric power plants to be 
involved in the development project in project management, planning, and financing, 
based on the consideration that, if research led to reality, it would be precisely 
the electric power plants that would construct and operate the wind power plants 
(figure 1). Of course, there were some skeptics at the electric power plants, but 
there was general agreement that, if money were to be invested, it would be best to 
use it in a professional manner! (All economic data in the figures refers to Danish 
kroner. ) 


Figure 2 shows what the money has been used for so far (in addition to 1 million 
kroner for aerodynamics studies in conjunction with a special research project). 

In addition to diverse theoretical studies that have led to a number of technical 
reports, concrete results and proof are now available in the form of two 630 kW wind 
power plants in Nibe near Alborg (a town whose name is probably not unknown to 
Swedes). 

















Kneryy Ministry 28.4 million kroner 
Electric Power Plants 9.0 million kroner 
DOE (United States), Gedser 0.9 million kroner 

38.3 million kroner 





Figure 1. Financing: Wind Power Program of the Energy Ministry and the 
Electric Power Plants, 1977 - 1980 





Gedser mill 3.0 million kroner 
Nibe mills 25.2 million kroner 
Siting research 1.5 million kroner 
Measurements in Nibe 5.7 million kroner 
Project coordination, etc. 2.0 million kroner 
Other 0.9 million kroner 

38.3 million kroner 


Figure 2. Wind Power Program of the Energy Ministry and the Electric Power 
Plants, 1977 - 1980 


Nibe Mills 


The wind power program of the Energy Ministry and the electric power plants was be- 
gun in 1977. According to the original schedule, both Nibe wind power plants (mills) 
were to be complete around mid-1979. We also had counted on a relatively short test 
period. Things did not go quite as planned. 


Mill A was connected to the power grid in September 1979, i.e., 1 year after con- 
struction began in Nibe. Mill B was connected to the grid fer the first time in May 
1980. The present situation is that both plants have operated periodically with un- 
manned automatic operation, but they are not yet in regular service--even though both 
are ready for unmanned automatic operation for wind velocities up to 18 m/s. 


The explanation for the long test period is a combination of many "childhood ill- 
nesses" and poor performance by some individual components. Progress was not facil- 
itated by the fact that the manufacturer of the machine house declared bankruptcy. 
We have plenty of excuses and then some. 


With regard to mill A, we somehow managed to reverse the phase sequence in the gene- 
rator leads! This is a trivial problem that should simply lead to cutoff by the re- 
lay protection. This cutoff did not occur for some unknown reason. Instead, manual 
cutoff was necessitated, which took just long enough for a young engineer with ad- 
renalin pumping through his veins to rush down the ladder on the machine house atop 
the wind power plant to the breaker on the bottom floor. Despite his record time, 
the generator was mildly damaged. It was prepared and the relay protection doubled. 


The hydraulic system in the blade angle control system has caused some problems, in 
part because of a stuck servo valve--probably due to impurities in the oil. The hy- 
draulic system was cleaned and the valve design modified. 

















Oil leakage was later found because the surface treatment of a piston rod did not 
live up to specifications. Of course, the piston rod was located in a critical and 
inaccessible position. The necessary grinding was made, the seals were replaced, 
and the wind power plant began operating again. 


Several weeks later a bolt in one of the stays fell loose. This could have been fa- 
tigue failure and, for this reason, the remaining 23 bolts on the stay in question 
had to be removed and examined by magnetoflux and ultrasound techniques. They proved 
to be free of defects but, when corrosion damage was found in the broken bolt, all 
the bolts were replaced with more corrosion resistant ones treated with tectyl. 


All this sounds banal and trivial--and it is. But it takes time, time, and more time 
to correct these problems. 


The first large-scale examination of mill A was conducted in December last year after 
about 900 hours of operation. Everything seemed in order--except one small detail. 
Close examination revealed cracks in the welding of the stay mountings--clearly a 
manufacturing defect. The cracks were small and not visible to the naked eye. As a 
result, the vanes had to be dismounted. After a closer look at the dimensioning, it 
was decided that the stay should be replaced. This has not been done and the vanes 
will be in place within several weeks. 


Of course, in mill B the same modifications have been made as in mill A, based on 
operating experience. This does not mean, however, that there have been no problems 
with mill B. The continuous blade angle regulation in mill B places great demands 

on the operating speed of the microcomputers, and it has proved necessary to alter 

the entire program structure (software) to meet these demands. On the hardware side, 
interference problems had to be overcome by altering the cable duct. I will mention 
only for the sake of completeness that the chip in the wind power plant's three 
microcomputers had to be replaced because it did not meet the manufacturer's 
specifications. 


Now we hope that these setbacks are over. One of the purposes of the Nibe project 
was to gain practical experience in the desigm and construction of large wind power 
plants. From this standpoint, the project may be considered a success so far! In 
this regard, strictly speaking, we might hope for a little less success in the fu- 
ture. The above-mentioned setbacks occurred mainly at the beginning of a rather 
comprehensive testing procedure at various wind velocities, which have been consid- 
erably more time-consuming than we had assumed. The difficulty in predicting the 
wind strength makes planning more than several hours in advance practically impos- 
sible. This means that if enormous personnel resources--which was not permitted by 
our financial framework--the test period will be extremely time-consuming. 


The process may be made much simpler if as much testing as possible is done in the 
workshop rather than at the site. In the same manner, the plant should be designed 
in such a way that assembly at the site may occur without disassembling components 
already assembled and tested at the shop. 


Among other known problems, it may be mentioned that the blade tips on mill A exper- 
ience considerable vibrations when the wind velocity exceeds 18 m/s. This apparently 

















Figure 3. Gedser mill, repaired and in test operation 


is because regulation is accomplished by stalling. If the operating range must be 
permanently limited to 18 m/s, the annual capacity would decrease by 5 to 6 percent. 


In mill B, relatively high stresses have been discovered in a weld joint in the in- 
nermost supporting iron girder on the vane blade. By relative I mean in relation to 
the latest steel standards in which the permissible dynamic stress has been reduced 
due to the risk of fatigue failure. Theoretically, in any case, we cannot expect 
the 30-year lifetime for which we originally hoped. The weld joint in question is 











being observed by placing additional pressure on the tubular iron girder and contin- 
uous pressure observations are being made. 


Site Selection Studies 


If extensive development projects for large, electricity-producing wind power plants 
are to be feasible, the physical capacity to erect a large number of wind power 
plants must be forthcoming. A percentage allowance to cover fixed costs must be 
made available in reasonable proportion to the amount of electricity that will be 
generated. 


Our preliminary work has included compiling a "wind atlas," i.e., a mapping of wind 
conditions throughout the country with four wind categories, in which the wind energy 
in the lowest class is only 30 percent of the wind energy in the highest class. 


The Kingdom of Denmark now has been mapped with regard to limitations on the site 
selection of wind power plants, with regard to legislation and public restrictions, 
with respect to environmental considerations, and finally with regard to the inter- 
ests of agriculture. 


This research is barely complete, but it is already clear that several thousand 
large wind power plants could be constructed in Denmark, even if the above-mentioned 
interests are respected. In this case, it is hardly likely that any of them will be 
in the highest wind category; and it is estimated that the average energy production 
will be 25 percent below the optimum value. This is said with every possible reser- 
vation. On the one hand, legislation and administrative procedures may be changed 
and, on the other hand, local conflicts of interest may arise during the actual site 
selection for wind power plants. 


What Do Wind Power Plants Cost? 


One question I can hardly avoid taking up is what wind power plants cost’and whether 
or not they are profitable. 


I showed in a previous figure that the Nibe mills cost 25 million kroner; but, of 
course, this includes several one-time expenditures. If these are deducted, along 
with the sales tax, which we had to pay, and mid-1980 price levels are used, initial 
capital expenditures would be 12,400 kr/kW (figure 4). The figure also presents 
possible savings indicated in preliminary studies. These estimates must be viewed 
with extreme reservations--especially when we speak of large turbine diameters, for 
example, 80 m. 


The price at the bottom indicates the approximate equilibrium price we must achieve 
if wind power is to be profitable. The preconditions for profitability include a 
technical lifetime of 25 years, an estimated interest rate of 7 percent, and moder- 
ate price increases for fossil fuel (2 to 5 percent annually) calculated in fixed 
prices. 


The profitability is defined in such a way that the expenditures for capital and 
maintenance match the savings in power plant fuel--approximately 15 ore/kWh--taking 














Nibe mills 12,400 kr/kW 


Further development according 


to Nibe design 15 percent 
Series production 20 percent 
Increased unit size 25 percent 
Results 6,000 to 7,000 kr/kW? 


Figure 4. Is is Possible to Reduce Initial Capital Investments for Large Wind 
Power Plants? 


into account that the wind power is considered to have a continuous power output cor- 
responding to 10 percent of the rated power. 


Maintenance costs for wind power are an extremely open question. One usually speaks 
on the order of 1 to 5 ore/kWh. The upper limit for a wind power plant the size of 
the Nibe plants is just 75,000 kr/year--i.e., a major overhaul is permissible only 
at intervals of several years and repairs and preventive maintenance must be limited 
to an absolute minimum--this is particularly true for off-shore sites. 


The Future of the Wind Power Program 


As indicated, the Nibe project has not yet been completed. First, the wind power 
plants must be "polished up" and, secondly, an extensive measurement program will be 
conducted. For this reason, it has been decided to continue the wind power program 
during 1981 and 1982 (figure 5). 





Further development: turbine 4.5 million kroner 
machine house 3.0 million kroner 
other 1.4 million kroner 
8.9 million kroner 
Measurements and operation 3.0 million kroner 
Site selection studies 1.9 million kroner 
Administration, etc. 0.6 million kroner 





14.4 million kroner 


Figure 5. Wind Power Program of the Energy Ministry and the Electric 
Power Plants, 1981 - 1982. 
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The major part of the expenditures for further development will go toward the machine 
house and the turban, which clearly are the major items for expenditures. With re- 
gard to the turbine, new turbine types must be developed and a more optimal turbine 
produced (for example, of pure fiberglass or the well-known wood design we have known 
for years). It is possible that the turbine in mill B will eventually be replaced 
since, as mentionec previously, there is some concern over material stress in a weld 
joint in this mill. 


With the completion of the wind power program outlined here, a milestone will be 
passed at which it must be decided if and how we are to proceed. 


Privately Owned Wind Power Plants 


I have talked at some length about large wind power plants, which are not yet prof- 
itable. A word about the small, privately owned wind power plants might be in order. 
Today, there are 400 to 500 privately owned wind power plants in Denmark, of which 
just over half are connected to the power grid. Typical plants produced by about 20 
manufacturers are on the order of 10 to 50 kW. 


Is it profitable for wind power plant owners or is it simply enthusiasm for this 
steady energy source and concern over the Danish balance of payments that is behind 
these plants? The answer is probably both. An example will illustrate the economic 
side of the issue. 


We will assume that the output of the wind power plant corresponds exactly to the 
electricity consumption of the owner. He uses 45 percent of the power directly at 
the same time the electricity is generated (figure 6). This portion of the output 
is worth the same price he must pay the electric company, including state and sales 
taxes. The rest is delivered to the grid and is purchased for the same price the 
electricity distrubutor pays the power producer, plus 10 percent transmission 
losses, plus a 50 percent reduction in the distributor's power costs caiculated in 
terms of energy payments. Perhaps that sounds complicated but, in,practice, it is 
incomprehensible! 


The calculations may appear as in figures 7 and 8. 


The calculations are even more favorable for collectively owned wind power plants, 
which also are permitted. The only condition is that the owners live no more than 
3 km from the wind power plant. In this case, up to 55 to 60 percent of the owners' 
needs can be met instead of the above-mentioned 45 percent. 


If the output of the wind power plant is used completely or partially for business 
purposes, there also is a complete or partial reduction in sales tax when a wind 
power plant is purchased! 

Conclusion 

Here I conclude my litte presentation on wind power development in Denmark where in- 


terest in wind power is great--despite various setbacks--among both politicians and 
the public. 
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Figure 6 


22 kW Wind Power Plant, 
Annual Production 40,000 kWh 











Price 210,000 kr 
- 20 percent state subsidy 42,000 kr 
168,000 kr 
Figure 7 
Annual cost 
20-year loan 33,100 kr 
- tax benefit (55 percent) 17,700 kr 
+ operating costs 2,000 kr 
17,400 kr ca. 44 ore/kWh 


Cut in expenditures during first year 
64 x 0.45 + 27 x 0.55 = 


Figure 8 
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44 ore/kWh 




















The Danish program for developing large electricity-producing wind power plants 
chose to begin with medium size plants where we could rely on more or less known 
technology. We did this on the assumption that we would certainly encounter enough 
problems--problems that could not even be imagined in the planning stage. Our ex- 
perience indicates that our timidity was probably well founded. 


The Swedish national wind power program has proceeded directly to gigantic wind 
power plants. It will be interesting to see how this goes; bvt, because of the re- 
nown of Swedish industry, there is every reason for optimism. In conclusion, I 
would like to wish you good luck in this great venture. 


(During the lecture, a clip from the film produced on the Nibe mills was shown.) 
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ENERGY 


RAINS CAUSE PEAT SHORTAGE FOR DISTRICT HEATING PLANT 
Stockholm NY TEKNIK in Swedish 10 Sep 81 p 2 
[Article by Ulf Bergmark] 


[Text] This summer's heavy rains have led to a catastrophe for the Skelleftea power 
plant's peat mine in northern Vasterbgtten. Only 6,000 m? fuel peat could be mined 
of the planned production of 25,000 m-. When the municipality's peat-fired district 
heating plant begins operating this winter, therefore, it will be necessary to use 
much more wood than previously estimated. 


The rainy Norrland summer was literally like a cold shower for Swedish peat experts. 
The drum shredder cutting technology that the Skelleftea power plant purchased and 
several peat producers in Norrland are expected to use, has worked well in Finland 
for many years. In Norrland, however, the technique is now being reexamined. 


"Finland has a more inland climate with sunnier and drier summers. When it rains 
the peat cannot be harvested," production manager Ingvar Johansson said at the 
Skelleftea power plant. 


Sun Dried 


The drum shredder cutting technique means that a thin layer, 1 to 2 cm, is cut 
from a large area of peat. This pulverized peat is then sun dried before it is 
collected in mounds. The drying requires sun and days without rain and, for this 
reason, the production season is short and dependent on the weather. 


"We have now learned that we cannot count on normal summers. We must somehow guarantee 
a fuel supply even during rainy summers," Ingvar Johansson said. 


One way to meet requirements is to increase the bog area on which the peat is mined. 
This requires more personnel and, for this reason, the peat would be more expensive. 
The power plant is also considering contracting with farm owners who can deliver 
wood chips during rainy years. 


Rotary Kiln 
In the long run, however, a completely different production technology is needed. 


A technique that is independent of the weather has been developed by the Hyrovag 
Company of Skelleftea (NY TEKNIK 1979:39). 


1h 











It will now be tested in Fargelanda in Dalsland with support from the Oil Replace- 
ment Fund. The method involves digging up the peat with power shovels and then 
drying it and making it into pellets in a rotary kiln. The Skelleftea power plant 
is awaiting the results before it replaces the Finnish peat cutting machines. 


The 7MW disfrict heating plant in Skelleftea will begin test operations in December. 
The 6,000 m peat produced this year and the 12,000 m2? produced last year when mining 
began is not even sufficient for this winter. 


120 Hectare Peat Bog 


Next year, when the plant is in full operation, 50,000 m? peat will be needed. By 
next summer, the amount of peat in Rojnoret 40 km from Skelleftea, will be expanded 
from 50 to 120 hectares. This will be far from enough, however, if next summer 

is just as rainy. 


"The peat we produced this summer we gathered in a day and a half in June. Since 
then it has only rained,"’ said farm owner Ivar Lindblom, who worked for the power 
plant this summer. 


"If we had begun in May, which was unusually dry and sunny, perhaps we could have 
harvested the 25,000 m peat as planned," Ivan Lindblom said. 


"If it were not for road construction and preliminary work toward uncovering new 


areas, we would hardly have had any work here this summer," local manager Elfrid 
Eriksson said. 


9336 
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ENERGY 


TRENCH SOLAR POWER PLANT NEARS COMPLETION 
Stockholm NY TEKNIK in Swedish 17 Sep 81 p 14 
[Article by Gunilla Norbro] 


[Text] France's first genuine solar power plant is now nearing completion. The 
power plant in the Pyrenees is to begin operating at the end of February or beginning 
of March next year. It is 1,700 m above sea level in a region with 2,400 sun-hours 
per year. The estimated power will be 2,500 kW. 


In April 1977 the French government decided to construct the first solar power plant 
in the country. In May 1979 orders to the contrary were issued--the project was 
considered too expensive. The initial estimate of 94 million francs was now revised 
to just over 128 million francs. 


As early as June that same year, however, the government reversed its decision and 
gave the go-ahead to the project. 


The French solar energy office, COMES [Solar Energy Commission], created Cnesol, a 
solar research center that would study high-temperature cycles with various types of 
molten salts. 


Cloud Detector 


At the solar power plant, Cnesol will be responsible for measurements, calculations, 
and tests. The site will be in direct contact with five meteorological stations. 
There will also be a cloud detector, an instrumentation platform to determine the 
amount of incident light on the heat-absorbent material, infrared cameras, etc. 


In this way, it may be seen whether or not the results agree with the accepted 
theories. Components and decisions by technicians can also be tested. 


Two Stages 


Cnesol's work is decided into two stages. The first, which is now underway, includes 
the construction of a double heliostat field (mirrors that reflect the sun's rays 
toward the receiving tower), a tower, a research laboratory, and a plant. In the 
second stage, the facility will be capable of being repaired without being shut down. 
This will be made possible by the construction of a second tower. 
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The French power plant will be more than twice as large as its Italian counterpart 
on Sicily which began operating last summer (see NY TEKNIK, 1981:28). The Italian 
plant produces 1,000 kW electricity. 


Boils Water 


The common principle for both plants is that a large number of mirrors heat water 
in a tower, after which the steam drives a turbine. The surface area of the mirrors 
in the French plant is 10,740 m2, while in the Italian plant it is 6,200 m2. 


As at the Italian plant, the French plant has a heat storage consisting of salt. 
The storage is needed to keep electricity production at an even level, even if a 
cloud should pass over the plant. 














Solar power plant in Targassonne in the Pyrenees, tower with mirrors turned down- 
ward in foreground. In a second stage, an additional tower will be constructed. 
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ENERGY 


BRIEFS 


POWER PLANT PLANS CANCELLED--Plans for a residual oil power plant on the west coast 
have been cancelled. The project was a joint effort involving SP Technology, Svenska 
Petroleum, and the State Power Board. It was to be fired with gasified, high-sulfur 
residual oil (see NY TEKNIK, 1980:39). The State Power Board has not backed out, 
since the high-sulfur oil has become too expensive. [Text] [Stockholm NY TEKNIK 

in Swedish 10 Sep 81 p 4] 9336 


CSO: 3102/20 
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SCIENCE POLICY 


PLANS CONTINUE FOR INCREASED CIVIL RESEARCH BUDGET 
Paris L'USINE NOUVELLE in French 15 Oct 81 p 87 


[Text] Research: A "Return to Standard" Budget. Next year, 
the government will authorize an exceptional effort in civil 
research and development. But one must wait until 1983 to dis- 
cover the new directions of its science policy and of its in- 
centives for industrial research. 


In 1982, the civil research budget will be increased by 29.6 percent; it will go 
from 19.6 to 25.4 billion francs. It is a decision which marks a quantitative 
break with past trends. For almost 12 years, the percentage of the GDP [Gross 
Domestic Product] earmarked for research and technology expenses in France stag- 
nated at about 1.8 percent. By the end of next year it should reach 2 percent, 
and in 1985 the objective is to reach 2.5 percent. In constant francs, this is 
the same as going from 50 to 80 billion francs in 5 years. 


A year ago Pierre Aigrain, secretary of state for research, was talking of a 
"catch up budget" when he announced a growth of 17.7 percent. Today, Jean-Pierre 
Chevenement, minister of state for research and technology, alludes to "a budget 
for research equipment restoration and for getting ‘back to standard.'" For the 
time being, that is the extent of his ambitions. A boost in employment (the crea- 
tion of 1,727 jobs), the strengthening of support credit for the programs and 
equipment, and an increase in financing for the important technological programs 
constitute the main trends for 1982. 


However, as far as the major lines of advance are concerned, one finds the tradi- 
tional biotechnology, electronics, robotics, and energy. Jean-Pierre Chevenement 
explained: "It is only at the conclusion of the far-reaching debate that will 
terminate the National Conference on Research and Technology next January, that 
we will be able to define some precise directions and some topics to get us under 
way." 


The Driving Role of Public Enterprise 


No change in the government's science policy will therefore be discernible until 
1983. This will be equally true for industrial research which will only increase 
from 6 to 7 percent in volume this year. "The new terms concerning financial 
incentives, the reform of technical centers and measures for strengthening tradi- 
tional sectors sacrificed by the state up till now--particularly engineering-- 
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cannot be put into effect before next May or June," Jean-Pierre Chevenement de- 
clared. In the meantime, he is basically counting on nationalized or nationaliz- 
able businesses. They guarantee more than half of the 21 billion francs set aside 
for industrial research, which itself represents 40 percent of the national re- 
search effort. 


Already, he has informed himself of their research and development programs and is 
preparing for the setting up of a "ministerial board of directors" which, among 
other things, will oversee the execution of the planned contracts which these busi- 
nesses will submit to the state. 


For lack of a new orientation, those sectors that are in the forefront are being 
strengthened. Out of 25.4 billion for the civil research budget, 9.1 billion are 
reserved for the major technological programs (69 percent are administered by the 
Ministry of Research). For the first time, authorizations for electronuclear pro- 
grams (1.4 billion) will be largely exceeded in 1982 by civil aeronautics (2,078) 
to allow for the development of new Airbuses and energy efficient engines. And 
even by space applications (1,418). Far behind, the computerization program, 
whose budget nevertheless will be almost doubled, and sponsorships in the area of 
Oceans which are to be increased six times over! As far as the allocations for 
research are concerned, of which 77 percent is financed by the Ministry, they are 
to increase by 26.4 percent (32 percent in the authorization of programs) and will 
permit the building of major scientific equipment already planned (fusion reactors, 
synchrotron). 


At this rate of growth, the government's bet could be taken. No doubt it would 
only be a first step. For other countries also are intensifying their efforts in 
research and development. Notably Japan, which is aiming at 3 percent of the 
gross domestic product in 1990 for civil research alone! 
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TRANSPORTATION 


FOKKER VERY OPTIMISTIC ABOUT MDF-100 PROJECT 
Huizen AARDE & KOSMOS in Dutch Sep 81 pp 530-533 


| Article by Hans Engelman: “MDF-100 Propelling Fokker Toward Greater Heights"; 
passages enclosed in slantlines, printed in italics | 


[Text ] The starting gun has been fire¢. The salesmen from Fokker 
and the American airplan factory McDonnel Douglas have taken to the 
road to present the basic design for the MDF-100 to the airline 
companies. 


Following the signing, on 1 May, of the memorandum of understanding 
by both airplane manufacturers, this is the first joint operation 
related to the new project. The future will depend on this sales 
operation. 


/"The first clients -- the launching customers -- are very important to the carry- 
ing out of the project."/ These words were spoken by Fokker Director Krook, who 
knows what he is talking about. Because, having been loaned to Airbus Industry, 
following a difficult initial period he managed to lift the European airbus A-300 
over the threshold. Now he is back, leading the sales team at Fokker. 


"In the past, we designed and built a complete airplane and then took it to the 
clients. But this is no longer possible. In terms of the definitive design, po- 
tential clients have an important voice in the matter," said Krook. 


"There are a few companies which dispose of very capable design and study depart- 
ments themselves. And when these airline companies finally make a definitive chaice 
by signing the first contracts, this is very important because it will automatically 
draw other companies across the line." 


Krook named the KLM | Royal Dutch Airlines | as one of the air carriers whose judge- 
ment and choice are valued. But also Swissair. And in the United States, two 
giants such as United Airlines, the largest in the West, and Delta Airlines, the 
richest. 


"Even if they only conclude a first order for 10 units, you know that more will 
follow, that in fact you are talking about 100 or 150 units." 
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Krook also believes that in the future one should only sell a bare airplane. With- 
out engines. “Let the clients themselves negotiate with the engine manufacturers.” 
Three companies are in the market for the new 150 seater: General Electric and CFM 
Pratt and Whitney, and the combination Rolls Royce with the Japanese Aero Engines 
Ltd. 


If next all three manufacturers market a type of engine for the MDF-100, then a 
fixed choice would only have disadvantages for the airplane manufacturer, who would 
then be completely tied to and dependent on the engine supplier, and for the client, 
who could bargain for much better purchase prices through his own negotiations. 


Fokker and McDonnell Douglas 


It is due to a large extent to the ever increasing costs incurred by the airlines, 

that in a relatively short period of time a market has been created for an advanced 
airplane which would be capable of transporting some 150 passengers over short and 

intermediate distances, at relatively low operational costs. 


Fokker, which has been working for a long time on preparatory studies for the F-29, 
and which was looking for partners to carry the risks for this project, came in 
contact in this respect with McDonnell Douglas, which had plans on the drawing 
board for a DC-11. 


At first, the Americans were not interested at all in cooperation with the Dutch 
mini-airplane manufacturers. But it was thanks to Fokker President Swarttouw that 
in the spring, following 6 weeks of tough negotiations, the management of the 
American company changed its tack. It was primarily the convincing power of the 
top man at Rotterdam Fokker, which convinced the Americans that cooperation would 
offer better perspectives than "everyone for himself." As far as Swarttouw is con- 
cerned, it is indisputable that virtually no single factory can afford any longer 
to begin the development of a new type of airplane. | 


During the last 2 years, Douglas, the civilian branch of the American concern, has 
seen the sales curve of the DC-10 go down, and even the new version of the IXC-9, 
the "dash 80" model, is only slowly getting off the ground -- in spite of positive 
reactions from the first buyers. At Douglas, things were more difficult from a 
commercial point of view, while Fokker, fcllowing its withdrawal from its West 
German merger partner VFW | United Aeronautical Works |, registered growing results. 


Furthermore, it was obvious to the Fokker negotiators that the new market would 
provide room for only two manufacturers, each of whom could have a profitable share 
of it. Cooperation would provide the best opportunities for both factories to grab 
a share of that market -- it has been estimated that it will be possible between 
now and the mid-nineties to sell 1500 to 2000airplanes, and the same number again 
afterwards. 


Dance of the Competitors 


Precisely 1 month before the largest air show in the world, the “Air and Space 
Show,” was to take place in Paris, Fokker and McDonnell Douglas announced that the 
two manufacturers had mutually agreed on the joint development, construction and 
sale of a 150 passenger airplane for short and intermediate distances, the MDF-100. 
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The announcement, which had been kept quiet as jealously during the period of nego- 
tiations as a state secret, struck like a bomb. The competitors had prepared them- 
selves for Paris, where traditionally nearly all the manufacturers brought their 
news. Hence, the response came on the first day of the air show, which is tradi- 
tionally also reserved for the international aviation press. Immediately following 
the opening of the show, Fokker and McDonnell Douglas gave a first press conference, 
during which their cooperation was once again emphasized by the presence of both 
presidents, Frans Swarttouw and Sandy McDonnell, and it was further announced what 
people from both companies would be working on the new MDF-100 project. Immediately 
afterwards, the management of Airbus, led by Bernard Lathiere, was in line to an- 
nounce, in response to the MDF-100, that Airbus Industry would proceed with the de- 
velopment of, among other things, the Airbus A-320. Two days later, it was announ- 
ced that Air France had signed a temporary agreement for an order of 25 A-320's, 
with an option for another 25 units. 


After all this bellicosity at the beginning of the show, Boeing had very reluctantly 
presented itself as the third competitor in the market for the 150 seater, with its 
design for the 7-7. /But,/ both Boeing representatives said, /"the plane will 

not be ready before 1987, because the engines will not be available before that."/ 


Boeing's caution is understandable, because the Seattle factory is already working 

on two new projects, the 757 and the 767. For the time being, it appears that the 

latter design will be a greater success than the smaller 757. And even though fi- 

nancially speaking Boeing could easily stand a small loss, they first want to wait 

and see how matters will develop, especiaily now that the less flourishing economic 
situation is also affecting the airplane industry, as clients are reluctant to buy 

new airplanes. Hence, they prefer to just await developments before stepping defi- 
nitively in the dark hole of a new project. 


It is also clear that the airlines greet competition by various clients with plea- 
sure. They are very chary of a development whereby Boeing would dominate the mar- 
ket for a 150 seater, and would thus more or less hold a monopoly position on the 

market for larger passenger airplanes and would thus be able to dictate the sales 

prices. 


Airbus Problems 


For the time being, the battle seems to be concentrated between Fokker-McDonnell 
Douglas and Airbus Industry. But this European factory, in which the French speak 
loudest, is faced with the problem of development financing. The other major part- 
ner in Airbus Industry, the FRG, has already announced that for the present time 

it does not have any surplus money for new projects. They first want to see a re- 
turn on the earlier investments. And it looks as if the British and the Spaniards 
will also be less liberal than they were with the other Airbus projects. 


Furthermore, the intergovernmental committee, in which the countries participating 
in Airbus regularly exchange ideas, has not yet discussed the future A-320 project, 
let alone made decisions about it. With the actually premature announcement in 
Paris, it looks as if the French wanted to put the other partners in a situation 
such that there was no going back. 


Hence, Airbus Industry is busily looking for risk bearing partners for the A-320 
design. At the end of June, there were rumors that General Dynamics, the builder 
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of the F-16, was interested. The company holds the largest number of defense con- 
tracts in the United States, and over 20 years ago it was also involved in the con- 
struction of a civilian passenger airplane, the not very successful Convair 880. 
General Dynamics confirmed that "exploratory" talks had been opened with Airbus In- 
dustry. But a week later, the top man at Gernal Dynamics, David Lewis, had already 
announced in St Louis that his company saw better opportunities in other fields 
than civilian aviation. 


And thus, the opportunity for Airbus once again to penetrate the American market 
via an American partner, was temporarily lost. 


Fokker Know How 


Fokker bringsa great deal into the cooperation with McDonnell Douglas. In addition 
to the 800 million guilders in government support for the development of the project, 
there are the many research hours put into the F-29. The F-29 wing designs alone 
involved 7000 wind tunnel hours. And, in addition, there are numerous other studies. 
In recent months, the Dutch and American airplane designers have slid their blue- 
prints on top of each other. They hope to have the final design ready in November. 
At that time the marketing teams will also be back with the wishes of their clients, 
and then it will be possible to put the technical dots on the i's. The Fokker 
people are expecting the first orders before the end of the year. 


By that time, the points of contention must also have disappeared. The Americans 
want to concentrate exclusively on a 150 seater, but with regard to the preparatory 
studies for the F-29, which was designed for 130 passengers, the marketing people 
discovered that there is also interest in this version. In addition, there is a 
failure to agree on whether one or two aisles would be desirable. But Fokker Di- 
rector Krook believes that it is the client who must ultimately determine what he 
wants. 


Aside from the intensive technical and commercial activities, the financial people 
are looking for a third partner in the project, and they are thinking especially 
about the Japanese. The cooperation, which has been achieved between Fokker and 
McDonnell Douglas is based on complete equality, on a 50-50 basis. What share 
would be assigned to a third partner has not been determined. /"This depends on 
the negotiations. I could imagine it being 40-40-20,"/ said sales manager Krook. 
According to him, the battle will have been fought by the time of the signing of 
the launching orders. /"One of the three will be at a disadvantage. If success 
stays away, Airbus will go bankrupt. Boeing will not build if they are out."/ 


And Fokker? President Swarttouw has always said that the company needs three pro- 
jects. Next to the still successful F-27 and the F-28 in which interest keeps 
growing (the production for the next 2 years has been sold out), another design is 
essential. This was the F-29; it has become the MDF-100. 


But the engineers are also already working on new design studies for the F-XX, an 
advanced turboprop airplane, based on the F-27 concept. And the marketing people 
are cautiously testing the market to find out whether there is any interest and 
what the requirements are. 
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American Market for Netherlands 


Now that Fokker has gone to sea with McDonnell Douglas for the MDF-100, the opening 
into the American market has also been accomplished. And yet, the Dutch airplane 
factory will operate cautiously. The F-27 and the F-28 have also already found 
their way to American clients. And 6 months after having put them into service, 
the users of the F-28 have already made money. Hence, Paul Quackenbush, president 
of Empire Airlines, a commuter line in the vicinity of New York, is very happy with 
the Fokker jet planes. In noise sensitive New York, the airplanes fully meet the 
strict noise abatement standards. And he told us that, based on his experience 
with the Fokker product, he is also very interested in the MDF-100. 


In order to reach the American market better, a new company was set up last year, 
Fokker Aircraft U.S.A., with headquarters in Washington D.C. In order also to pro- 
vide American users with technical support concerning components, a distribution 
center has been established in Texas, and around the middle of 1983 a training cen- 
ter for F-28 pilots will be opened in Tampa, Florida. 


Fokker: Good Future 


Optimism is great at Fokker. Not mistakenly, considering the interest which Fokker 
also enjoyed during the Paris air show. "We are actually selling airplanes here," 
said one of the Fokker salesmen enthusiastically, "that has never happened before." 
It was even a question of hurrying to get a favorable place in the production line. 
Consequently, the Fokker management has decided to increase its production of F-27 
and F-28. And because of the increasing value of the dollar, the company is even 
picking up a little extra. Now that economic recession and high fuel costs are 
making high demands on the industrial economics of the airline companies, many of 
them have found the way to Fokker which, with its F-27 and F-28, has two planes 
for a market which appears to do nothing but growing. 


/ “But...,"/ said Fokker President Swarttouw, /"after all the publicity, after 
all the attention we have been given, it would be nice if things quieted down for 
a while. Then we would be able to concentrate on the things that have to be done 
now, and which will help to determine the future of Fokker."/ 
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TRANSPORTATION 





PLASTIC INTAKE MANIFOLD DEVELOPED FOR MASS PRODUCTION 
Helsingborg PLASTFORUM SCANDINAVIA in Swedish No 9, 1981 p 123 
[Article: "Intake Manifold of DMC Withstands High Stress] 


[Text] An interesting step toward the development of new plastic parts was taken 
jointly by three English companies with the production of an intake manifold made 
completely of fiberglass reinforced polyster. The part, which is produced in a 
single process from DMC (dough molding compound, glass and polyester in dough form), 
is a casting of existing manifolds of aluminum used in the Ford Cortina 1.3 L and 

it has been produced through the cooperation of Ford, Fibreglass, and BIR Permali 
in England. 


As a rule, most plastic parts developed for the automobile industry are parts sub- 
jected to low stress. The reinforced polyester manifold marks the introduction 
of plastic parts under the hood, which are subjected to considerably higher stresses. 


The manifold, which distributes the mixture of air and fuel from the carburetor 
to the cylinders, is subjected to high temperatures when the car is operating and 
severs vibrations in the engine. This has placed great demands on the choice of 
the material developed jointly by BTR Permali and Fibreglass. 


The fiberglass reinforced polyester, which was the result of this development work, 
possesses high thermal stability and thermal conductivity, high mechanical strength, 
and the ability to withstand the stress of warm water and hydrocarbons for long 
periods of time. The material is well suited for extrusion and possesses fluid 
properties that minimize fiber breakage and weld lines. Another advantage is that 
the parts can be produced to machine tolerances, since the compound has minimal 
shrinkage. The advantage here is that expensive mechanical finishing, which is 
required with metal components, is eliminated. 


Producing the manifold in a single section seemed to be the only way to avoid leak- 
age when the part was in use. Molding methods previously available were limited, 
in part because the manifold has an extremely complicated cavity. For this reason, 
BTR Permali, together with Ford, developed a new production process with a view 
toward possible mass production. 


With this method, nitrogen is used to inject molten metal into a mold at a tempera- 
ture mold of 20°C. The mold contains an insert with exactly the same shape as the 
desired product. 
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In the next step the nitrogen pressure is reduced and the unsolidified metal is 
let out. The mold is then opened and the hollow case of metal is finished and can 
be removed. It is then a negative replica of the desired product. 


It is then placed in the mold in the finishing machine after which the mold is closed 
and DMC injected. 


When the part is finished, it is placed in an oil bath at 190°C. At this temperature 
the metal surrounding the plastic melts and an exact copy has been produced. 


The finished part is required to withstand a continuous thermal load of 110°C and, 
since the limit for heat deformation is 250°, there is a wide margin of safety. 


By using a metal in the process that has a much lower melting point than the plastic, 
even the most complex cavity designs can be reproduced. The metal is a combination 
of tin and bismuth. It is collected for reuse. 





Intake manifolds for the Ford Cortina 
1.3 L made of fiberglass and polyster. 
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Manifold installed on engine. 
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TRANSPORTATION 


PROTOTYPE OF ELECTRIC CAR TO BE TESTED 
Duesseldorf VDI NACHRICHTEN in German 18 Sep 81 p 20 
[Article by Hans-Georg Mueiser: "Fuel from the Wall Socket") 


[Text] The "Citystromer"--the prototype of an urban electric car--is intended to 
provide pointers and experience for the wider use of electric vehicles, in order to 
counter higher fuel prices. 


The externally started DC shunt-wound motor, which has a continuous rating of 12 kW, 
can be overloaded 100 percent for short periods and gives the vehicle the driving 
characteristics required in town traffic. The electronic regulator is designed to 
provide regenerative braking. It is supplemented by-a standard, manually shifted 
transmission. The vehicle can be started from rest both by electronic control and 
through a mechanical clutch. The battery chosen for the specified operating require- 
ments consists of 16 6-volt modules, with a nominal voltage of 96 volts and rated 

at 134 Amp/hours at a discharge time of 5 hours. With today's state of technology, 
it could only be a lead accumulator with positive tubular plates. The block of 
batteries weighs 392 kg, which required the use of strengthened components around 

the rear axle. 


In order to extend service intervals, the battery is equipped with recombinators. 
A heating element prevents loss of capacity at low temperatures. 


A new feature is the location of the batteries in a plastic bin, which was let into 
the floor of the body at the rear of the vehicle. In this way, the rear seats could 
be retained, without reducing the required ground clearance. 


For normal operation a 2-kW charger was installed in the vehicle, which can be 
plugged into any ordinary outlet (220V, 16A) with a cable. If all the time that the 
vehicle is parked is used consistently for interim recharging, daily journeys up to 
100 km can be made. An additional plug-in point for recharging from larger, station- 
ary charging units can be built in. It allows even wider ranges of operation, or, 
when used correctly, shortens recharging time to about 1 to 2 hours. 


Measurements with a medium load under city traffic conditions showed an average con- 
sumption of 32 kWh/100 km. Converted into different energy terms, this is the 
equivalent of a gasoline consumption of 3.6 liters/100 km, or a diesel consumption 
of 3.2 liters/100 km. 





About 10 percent of the energy taken from the grid is reused through regenerative 
braking, thus compensating to a considerable degree for the high energy requirements 
for acceleration, a result of the additional weight of the batteries. 


Although about three times as much primary energy must be used for the generation 

of "electric fuel," the result is encouraging, if one considers that domestic coal 

or other primary energy sources that cannotbe utilized in other ways, such as uraniur, 
can replace valuable imported oil of almost equal energy content. 


It of ten seems to have been forgottenthat'coal and other primary energy sources have 
been "converted" for decades, using large-scale technology, into the most versatile 
and cleanest form of final energy, electricity. So the next stage is to make use of 
available technology and employ electric vehicles wherever possible, for example, 
for short-distance driving. 


For the foreseeable future, integrating electric vehicles into the existing consumer 
group will not require additional investment in generating stations and transmission 
lines because of their good charging characteristics. With 10 billion kW hours/year-- 
about 3 percent of the electrical output from the grid of the German EVU [electric 
power companies ]--more than 2 million electric vehicles can be supplied, or about 

10 percent of the total traffic load on the roads of the FRG can be met. By con- 
trast, in the government's report of 16 February 1981 (Bundestag publication 9/165) 
the estimate is for an initial potential application of only 5 percent. 


The electric car would undoubtedly be an energy-efficient, rational and environmen- 
tally benign vehicle. However, it can only become economically competitive when 

the risk of large-scale production is taken. Before this happens, additional pro- 
gress in battery technology is needed. In this direction, the test program is intended 
not only to provide results concerning technology and possible applications, but also 
to encourage the development of promising laboratory results for production. 
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TRANSPORTATION 


BRIEFS 


FLEXIBLE WORKSHOP--A flexible workshop for the assembly of Jaeger dashbvards. 
Europe's first flexible chain for the automatic assembly of dashboards has just 
been put into operation by Jaeger in its Caen factory. This plant will allow 
equally the assembly of several kinds of dashboard for all manufacturers. Today, 
several kinds of dashboard are assembled for Renault on this chain; the dashboards 
for the R18, the Fuego, the R20, R30, and the new R9. This flexible workshop was 
planned on the basis of a daily output of about 3,000 dashboards. The plant is 
made up of 13 robots, placed along a production line of about 50 meters, tied in 
with three subsidiary chains which take care of subunit preparation (assembly of 
dials, calibration of apparatus) and with an automated quality control chain. 
[Text] [Paris ELECTRONIQUE ACTUALITES in French 9 Oct 81 p 4] 9824 
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